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Abstract of JP 2003311453 (A) 
PROBLEM TO BE SOLVED: To surely and easily 
prevent the formation of a pore In a weld zone 
without emtjossing the material to be welded and 

while suppressing an Increase of a manufactured 
cost as far as possible in superposing two 
galvanized steel sheets on each other and welding 
these sheets. ; SOLUTION: The galvanized steel 
sheets 4a and 4b are lap welded by superposing 
these steel sheets on each other in their thickness 
direction, and irradiating the superposed section of 
the steel sheets 4a and 4b with a laser beam fi-om 
the side of the steel sheet 4a toward the side of the 
steel sheet 4b. At this time, an elongation 
deformation is generated In the section desired to be 
welded of the steel sheet 4a to from the projecting 
deformation to the direction opposite to the other 
steel sheet 4b, by which a closed clearance 5 is 
formed between the steel sheets 4a and 4b and 
thereafter the section desired to be welded fomied 
viflth the projecting deformation is In-adiated with the 
laser beam 2a. ; COPYRIGHT: (C)2004,JPO 
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[JP^003-311453,A] 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A steel plate of two sheets containing a zinc system plating steel plate of at least one 
sheet is piled up on a board thickness direction. When piling up and welding this 2 sheet steel 
plate by this 2 sheet steel plate's making it pile each other up, and irradiating with a laser 
beam towards the steel plate side of another side also in a part from the steel plate side. By 
making a predetermined welding part of said one steel plate produce elongation deformation, 
and forming convex modification to a direction opposite to a steel plate of said another side, 
A laser welding method irradiating with said laser beam a predetermined welding part in 
which said convex modification was formed after forming a crevice closed between said one 
steel plate and a steel plate of said another side. 

[Claim 2]A laser welding method indicated to claim 1 produced by heating said one steel 
plate so that said elongation deformation may produce thermal expansion difference between 
one field of a predetermined welding part of said one steel plate, and a field of another side. 
[Claim 3] A laser welding method indicated to claim 2 to which heating of said one steel plate 
is performed using an arc heating device. 

[Claim 4]a board thickness direction of a steel plate of two sheets containing a zinc system 
plating steel plate of at least one sheet ~ pile up ~ with a laser beam welding machine style 
for piling up and welding this 2 sheet steel plate by irradiating with a laser beam towards the 
steel plate side of another side also in a part from the steel plate side. Laser beam welding 
equipment provided with both arc heating mechanisms for heating the front which only 
prescribed distance separated from an irradiation position of said laser beam about the 
direction of welding of laser welding by this laser beam welding machine style. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] When you make it pile up each other's two zinc system plating steel 
plates and this invention carries out laser welding, concerning a laser welding method and 
welding equipment, it relates to the lap-welding method and welding equipment by a laser 
beam of a zinc system plating steel plate which can prevent generating of the stoma in a weld 
zone certainly and easily. 
[0002] 

[Description of the Prior Art] Unification forming technique which carries out press forming 
after piling up and welding the steel plate of two sheets, when manufacturing the sheet metal 
part article of a car, hydraulic-forming art which piles up the steel plate of two sheets, welds 
an outer edge section, and pours in and fabricates a fluid between the piled steel plates of two 
sheets, etc. are being put in practical use. In such forming technique, in order to join the piled 



steel plate of two sheets, laser welding which welds a laser beam by fusion as a heat source is 
applied in many cases. 

[0003]Also when assembling many pressings by welding and assembling a car body (white 
body), it replaces with the conventional spot welding and laser welding has come to be 
applied. In order for the reason to join a pressing by spot welding, It is necessary to pinch the 
pressing which was carried in the jig for spot welding by the electric tip of the couple 
provided at the tip of the arm of a spot welder, and was positioned with it, and from both sides 
for this reason. It is because laser welding can be performed from one side of a pressing by 
non-contact to the flexibility of a design of a pressing falling unescapable, so the flexibility of 
a design of a pressing increases substantially. 

[0004] When the material to be welded by which laser welding is carried out is a zinc system 
plating steel plate, by the way, since the zincky boiling point is as low as about 900 degree, 
Since the zinc near the weld zone of the zinc system plating steel plate of two sheets piled 
during laser welding evaporates, it trespasses upon a molten pool and molten metal is blown 
away, they are stomata, such as a pit and a blow hole, to a weld zone, (weld flaw) It generates. 
Generating of this stoma will reduce each appearance quality and intensity of a weld zone. 
[0005]In order to prevent generating of this stoma, it is known that it is effective to establish a 
crevice between the piled zinc system plating steel plates of two sheets. Namely, although the 
zinc which evaporated when a crevice did not exist between the zinc system plating steel 
plates of two sheets is emitted to a molten pool and a stoma occurs, It is because the zinc 
vapor generated by laser welding will be preferentially emitted to this crevice and will not 
trespass upon a molten pool, if a crevice exists between the zinc system plating steel plates of 
two sheets. 

[0006]Then, many inventions for establishing this crevice are proposed until now. For 
example, the invention which establishes a crevice by forming embossing (projection) in the 
weld zone of one steel plate of the steel plates of two sheets piled up on JP,60-255294.A. The 
invention which establishes a crevice by arranging spacers, such as paper, between the steel 
plates of two sheets piled up on JP,4-279291,A further to JP,7-32i80,A. Melting of some 
steel plates is carried out by irradiating with and carrying out mehing of the laser beam near 
the weld zone of one steel plate of the steel plates of two sheets, before performing laser 
welding. By curving one steel plate to the laser beam exposure side according to the heat 
modification accompanying the solidification shrinkage of this fusion zone, the invention 
which establishes a crevice between the steel plates of two sheets is proposed, respectively. 
[0007] 

[Problem(s) to be Solved by the InventionjHowever, in the invention proposed by JP,60- 
255294,A, the process for performing embossing will increase to a steel plate, and a 
manufacturing cost will increase. It is inapplicable to the pressing which is not allowed to 
perform embossing on the specification of a final product. 

[0008] In the invention proposed by JP,4-279291,A, the process for arranging a spacer 
increases and the pressing etc. which constitute a car body etc. cannot be mass-produced at a 
low price. 

[0009]The invention proposed by JP,7-32 1 80,A, It is what curves one steel plate to the laser 
beam exposure side according to the heat modification at the time of the fusion zone of the 
steel plate which has irradiated with the laser beam carrying out solidification shrinkage as 
mentioned above, and forms a crevice. The heat modification for forming a crevice by this 
warping deformation is generated by irradiating with a laser beam the position which is 
distant from a welding position to rectangular directions to the direction of welding. For this 
reason, even if it is going to weld the profiles like the pressing mentioned above by this 
invention, it is difficult to be stabilized and to secure the crevice between proper sizes, and a 
stoma will occur in a weld zone and a weld flaw will occur. In this invention, while two 
expensive laser-welding torches are needed and an installation cost increases, processing of a 



two pass is needed using the same laser, and production efficiency also falls. 
[0010]The purpose of this invention is to provide a laser welding method and welding 
equipment. For example, controlling the rise of a manufacturing cost as much as possible, 
when you make it pile up each other's two zinc system plating steel plates and laser welding is 
carried out without performing embossing to a material to be welded. It is providing the lap- 
welding method and welding equipment by a laser beam of a zinc system plating steel plate 
which can prevent generating of the stoma in a weld zone certainly and easily. 
[0011] 

[Means for Solving the ProbIem]This invention piles up a steel plate of two sheets containing 
a zinc system plating steel plate of at least one sheet on a board thickness direction, a steel 
plate of two sheets should pile up, when piling up and welding a steel plate of two sheets by 
irradiating with a laser beam towards the steel plate side of another side also in a part from the 
steel plate side. By making a predetermined welding part of one steel plate produce 
elongation deformation, and forming convex modification to a direction opposite to a steel 
plate of another side. After forming a crevice closed between one steel plate and a steel plate 
of another side, it is a laser welding method irradiating with a laser beam a predetermined 
welding part in which convex modification was formed. 

[0012]It is desirable for elongation deformation to arise in a laser welding method concerning 
this this invention by heating a steel plate so that while may produce thermal expansion 
difference between one field of a predetermined welding part of one steel plate and a field of 
another side. 

[DDI 3]It is desirable to perform heating of one steel plate in a laser welding method 
concerning these this inventions using an arc heating device. This invention from another 
viewpoint, a board thickness direction of a steel plate of two sheets containing a zinc system 
plating steel plate of at least one sheet ~ pile up ~ with a laser beam welding machine style 
for piling up and welding a steel plate of these two sheets by irradiating Vv'ith a laser beam 
towards the steel plate side of another side also in a part from the steel plate side. It is laser 
beam welding equipment provided with both arc heating mechanisms for heating the front 
which only prescribed distance separated from an irradiation position of a laser beam about 
the direction of welding of laser welding by this laser beam welding machine style. 
[0014]In these this inventions, a pure galvanized steel sheet, an alloy galvanized steel sheet, a 
coated steel board that covered resin to a plating side of these plating steel plates, etc. are 
included as a "zinc system plating steel plate." 

[0015]It is (i) when an invention proposed by these this inventions and JP,7-32180,A is 
contrasted. In this invention. For example, by changing one steel plate into convex using an 
arc heating mechanism. By invention proposed by JP,7-321 80,A, to forming a crevice closed 
between one steel plate and a steel plate of another side. In a point and (ii) this invention 
which form a crevice opened between one steel plate and a steel plate of another side by 
curving one steel plate upwards by the exposure of a laser beam. For example, by invention 
proposed by JP,7-32180,A, to performing arc heating and producing elongation deformation. 
A point to which a laser beam exposure is carried out and melting of some steel plates is 
carried out, and (iii) in this invention. By invention proposed by JP,7-32] 80,A, to having 
obtained elongation deformation using thermal expansion difference produced by carrying out 
arc heating of the steel plate, for example. When a fusion zone by laser beam exposure 
solidifies and contracts, in three of points of having acquired modification of material, it is 
notably different. 
[0016] 

[Embodiment of the Invention]Hereafter, the embodiment of the laser welding method 
concerning this invention and welding equipment is described in detail, referring to an 
accompanying drawing. Although the case where each steel plate of two sheets by which laser 
welding is carried out is a zinc system plating steel plate is taken for an example in 



subsequent explanation, this invention is not limited to this gestalt, and even if it is a case 
where only either is a zinc system plating steel plate, it is applied similarly. 
[00171 Drawing 1 is an explanatory view showing tvpically the state where the laser beam 
welding equipment 1 of this embodiment was seen from the weld line direction. As shown in 
the figure, the laser beam welding equipment 1 of this embodiment has the laser beam 
welding machine style 2 and the arc heating mechanism 3. Then, these components of this 
laser beam welding equipment 1 are explained below. 

[0018]As shown in drawing 1 . this laser beam welding equipment 1 is provided [ both ] with 
the laser beam welding machine style 2 and the arc heating mechanism 3. Namely, the 
direction of welding by this laser beam welding equipment 1 (direction which intersects 
perpendicularly to the space of drawing 1) The arc torch 3 which is an arc-welding heat 
source is arranged as the arc heating mechanism 3 mentioned later at the drawer back. To the 
backside of this arc heating mechanism 3, only prescribed distance separates from the arc 
heating mechanism 3 about the direction of welding, and the laser-welding torch 2 which is a 
laser-welding heat source is arranged as the laser beam welding machine style 2. 
[0019]the zinc system plating steel plates 4a and 4b of two sheets on top of which drawing 1 
was laid - the situation of carrying out laser welding of each neighborhood of an edge is 
shown. In drawing 1. with the clamp devices 6a and 6b, although only the left-hand side of 
the zinc system plating steel plates 4a and 4b is restrained bordering on a weld zone, It may 
be made to restrain a steel plate to such an extent that a clamp device is arranged on both 
sides of the zinc system plating steel plates 4a and 4b not bordering on the thing limited to 
this gestalt but bordering on a weld zone and convex modification can be formed. 
[0020]Thus, the laser beam welding equipment 1 of this embodiment, the board thickness 
direction of the zinc system plating steel plates 4a and 4b of two sheets ~ pile up ~ irradiating 
with the laser beam 2a towards the zinc system plating steel plate 4b side of another side also 
in a part from, the zinc system, plating steel plate 4a side ~ the zinc system plating steel plate 
4a of these two sheets. It has both the laser beam welding machine style 2 for piling up and 
welding 4b, and the arc heating mechanism 3 for heating the front which only prescribed 
distance separated from the irradiation position of the laser beam 2a about the direction of 
welding. 

[0021]Components other than [ in the laser beam welding equipment 1 in this embodiment ] 
this are commonly used as this kind of laser beam welding equipment, and should not just be 
restricted to the thing of a specific form. Therefore, the explanation beyond this about the 
composition of the laser beam welding equipment I is omitted. 

[0022]Next, the situation of carrying out laser welding of the piled-up zinc system plating 
steel plates 4a and 4b of two sheets using this laser beam welding equipment 1 is explained. 
In this laser beam welding equipment 1, the predetermined welding part of the zinc system 
plating steel plate 4a is first heated by the arc heating mechanism 3. With this heating, the 
zinc system plating steel plate 4a produces thermal expansion difference between the upper 
surface and the undersurface, produce, and the elongation deformation which serves as a 
convex configuration at the upper part which is an arc heating mechanism 3 installation-side 
by this. Between the elongation deformation part of the zinc system plating steel plate 4a, and 
the zinc system plating steel plate 4b, the closed crevice 5 which is illustrated to drawing 1 is 
formed certainly. 

[0023 ]Drawing 2 is a side view showing typically the laser beam welding equipment 1 at the 
time of laser welding. As shown in drawing 2, in advance of laser welding using the laser 
beam welding machine style 2, with heating using the arc heating mechanism 3 to the heating 
unit of the zinc system plating steel plate 4a. the direction of welding (the direction of a bold 
arrow in drawing 2 ) ^j^g elongation deformation which turns to a convex 

configuration up arises, and the closed crevice 5 which is illustrated to drawing 2 is formed. 
[0024]The appropriate range of this crevice is 0.05 mm or more, and is 40% or less of range 



of the board thickness of the upper zinc system plating steel plate 4a. If a crevice is less than 
0.05 mm, emitting of gas will become insufficient, and on the other hand, when a crevice is 
more than 40% of the board thickness of the zinc system plating steel plate 4a, molten metal 
may melt and fall. 

[0025]In order to make the zinc system plating steel plate 4a produce the elongation 
deformation by heating here, it is desirable to perform heating using arcs shown in drawing 1 
and drawing 2, such as TIG arc 3a and a non-transferred arc. The reason is convenient 
although the upper surface of the zinc system plating steel plate 4a is heated selectively, since 
the energy density of an arc of heat is not high, and by this. It is because thermal expansion 
difference can be given to the upper surface and the undersurface of the zinc system plating 
steel plate 4a and the zinc system plating steel plate 4a can be made to produce the elongation 
deformation by heating certainly. On the other hand, in order to replace with this arc, to heat 
the zinc system plating steel plate 4a using laser, and to prevent melting of the zinc system 
plating steel plate 4a, it is necessary to lower an energy density by shifting the focus of a laser 
beam from the surface of the zinc system plating steel plate 4a. Although it is not necessarily 
impossible to give thermal expansion difference to the upper surface and the undersurface of 
the zinc system plating steel plate 4a with this, since a laser beam reflects, it becomes more 
difficult than an arc to form a proper temperature gradient in the upper surface and the 
undersurface of the zinc system plating steel plate 4a. An arc heat source also has the merit of 
being cheaper than the source of laser thermo. For this reason, as for heating performed in 
advance of laser welding, in this embodiment, as shown in drawing 1 and drawing 2. it is 
desirable to perform heating using arcs, such as TIG arc 3a and a non-transferred arc. 
[0026]As for the heating conditions of an arc, it is desirable to limit to such an extent that the 
surface of the zinc system plating steel plate 4a does not fuse. If it heats to an excess so that 
the surface of the zinc system plating steel plate 4a fuses, a defect will increase to a weld 
zone. If it is heated to an excess so that the surface of the zinc system, plating steel plate 4a 
fuses this reason. The thermal expansion in the upper surface of the zinc system plating steel 
plate 4a will be absorbed when the zinc system plating steel plate 4a fuses, and the elongation 
deformation as the whole zinc system plating steel plate 4a becomes small. And the zinc 
system plating steel plates 4a and 4b unite by overheating of an arc, face-to-face zinc comes 
to steam-ize so much, and it is thought that it is becoming easy to generate a stoma. 
[0027]Next, by heating the zinc system plating steel plate 4a using the arc heating mechanism 
3 explains the reason which the elongation deformation used as a convex configuration 
produces to the upper part which is an arc heating mechanism 3 installation-side as shovm in 
drawing 1 a nd drawing 2 . 

[0028]This invention persons investigated the modification produced in the zinc system 
plating steel plate 4a with heating by the arc heating mechanism 3 by experiment. Drawing 3 
is an explanatory view showing typically the composition of the experimental device 7 used 
for this experiment. As shown in the figure, one side of the steel plate 8 was clamped with the 
clamp devices 9a and 9b, and the other end was received in order to restrain the modification 
to a lower part, and was laid on the jig 10. And the upper surface of the steel plate 8 is stood 
still. It heated using the TIG arc device 1 1, and the deformation produced in the steel plate 8 
was investigated by the dial gage 12 provided in the undersurface of the steel plate 8. 
[0029]A graph shows an example of the measurement result of the deformation of the steel 
plate 8 by the dial gage 12 to drawing 4 . The variation of the vertical axis in the graph of 
drawing 4 shows the deformation to the upper part of the steel plate 8. 
[0030]From the graph shown in drawing 4 t o ** stillness When the bend modification turned 
to the steel plate 8 up arising with heating using the TIG arc device 1 1 and bend modification 
of ** maximum are acquired immediately after starting heating of an arc and it passes over 
this, it turns out that deformation is dwindled. 

[003 1 ]For this reason, if it heats to such an extent that the zinc system plating steel plate 4a 



does not fuse using the arc heating mechanism 3, the elongation deformation of a convex 
configuration will arise to the up side which makes near an arc heating part the maximum 
deformation, and it will be thought that the closed crevice 5 which is illustrated to drawing 1 
and drawing 2 is formed by this. 

[0032]In the laser beam welding equipment 1 of this embodiment, as shown in drawing 1 and 
drawing 2. By heating the zinc system plating steel plate 4a using the arc heating mechanism 
3, thus, the zinc system plating steel plate 4a, After forming the crevice 5 closed between 4b, 
laser welding of the zinc system plating steel plates 4a and 4b is carried out by using the laser 
beam welding machine style 2 for this crevice 5, and irradiating it with the laser beam 2a 
succeedingly. 

[0033]Here, about the direction of welding, as for the distance between the laser beam 

welding machine style 2 and the arc heating mechanism 3, it is desirable to set up so that the 
irradiation position of the laser beam 2a by the laser beam welding machine style 2 may turn 
into an arc heating point by the arc heating mechanism 3, or a position just behind that. 
[0034]As a graph shows this reason to drawing 4 mentioned above, the bend modification 
produced with heating by the arc by the arc heating mechanism 3, That change with time and 
bend modification becomes large most. It is immediately after [ when the temperature 
gradient between the upper surface of the zinc system plating steel plate 4a and the 
undersurface is the largest ] heating, and the temperature gradient between the upper surface 
of the zinc system plating steel plate 4a and the undersurface becomes small by heat 
conduction with heating to the passage of time bordering on this timing, and bend 
modification becomes small. Therefore, it is because the effect in which the crevice 5 was 
formed will fade and it will become easy to generate a defect in a weld zone, if the arc heating 
position by the arc heating mechanism 3 and the laser-welding position by the laser beam 
welding machine style 2 separate too much. 

[0035] For this reason, as for the distance between the laser beam v/elding machine style 2 and 
the arc heating mechanism 3, it is desirable about the direction of welding that it is [ 0.5 cm or 
more ] 3.0 cm or less, and it is still more desirable that it is [ 1 .0 cm or more ] 2.0 cm or less. 
[0036]Thus, if laser welding is performed using the laser beam welding machine style 2, the 
zinc vapor which originates in laser welding and is produced will be emitted preferentially in 
the crevice 5 formed by heating by the arc heating mechanism 3, and will not trespass upon a 
molten pool. For this reason, according to this embodiment, a stoma stops occurring in a weld 
zone, and laser welding of good quality can be performed to it. 

[0037]Thus, according to this embodiment, just before a laser-welding position or a laser- 
welding position is heated by an arc, Using the thermal expansion of the surface of the zinc 
system plating steel plate 4a by [ to which the zinc system plating steel plate 4a by the side of 
laser radiation serves as a convex configuration at the laser radiation side ] carrying out heat 
modification. The crevice 5 can be formed among the zinc system plating steel plates 4a and 
4b, the portion of this crevice 5 is irradiated with the laser beam 2a, and it is piled up and 
welded to it. 

[0038]Controlling the rise of a manufacturing cost as much as possible without performing 
embossing to the zinc system plating steel plates 4a and 4b which are materials to be welded, 
when according to this embodiment you make it pile up each other's two zinc system plating 
steel plates 4a and 4b and laser welding is carried out. Generating of the stoma in a weld zone 
can be prevented certainly and easily. 

[003 9] According to this embodiment, deformation is reduced gradually, eventually, flattening 
of the gap part 5 is thoroughly carried out by the temperature reduction after laser welding 
according [ the gap part 5 formed using the arc heating mechanism 3 ] to the laser beam 
welding machine style 2, and it disappears by it. For this reason, according to this 
embodiment, it is applicable also to manufacture of the pressing for which it is required that 
the neighborhood of a weld zone should be flat on the specification of a final product. 



[0040]For this reason, according to this embodiment, as shown, for example in drawing 5 , it 
becomes possible for the profile 13a and 13b to make it pile each other up like a pressing, and 
to be stabilized, and to form and secure a proper crevice also in welding, and laser welding 
can be performed in the good quality to which a stoma does not exist in a weld zone. 
[0041] 

[Example]This invention is explained in detail, referring to an example. 
(Example 1) Drawing 6 (a) is an explanatory view showing typically the state where the laser 
beam welding equipment 14 used by this example was seen from the weld line direction. 
Drawing 6 (b) is a side view showing this laser beam welding equipment 14 typically. 
[0042]As shown in drawing 6 (a) and drawing 6 (b). in this example The plate-like zinc 
system plating steel plate 15a of two sheets, 15b is piled up and it is the direction of welding 
(arrow direction in drawing 6 (b)) above the zinc system plating steel plate 15a. While 
forming the arc torch 16 in the upstream, the laser torch 17 is formed in the downstream of 
this arc torch 16, After carrying out arc heating of the zinc system plating steel plate 15a using 
the arc torch 16, laser welding was succeedingly Derformed using the laser torch 1 7. 
[0043]Metsuke amount was 45g per one side / m using the zinc system plating steel plate 1 5a 
and JAC270E (alloying hot-dip zinc-coated carbon steel sheet) whose board thickness is 0.7 
mm at 15b. As the clamp of the zinc system plating steel plate 15a and 15b was shown in 
drawing 6 (a), only one side was restrained by the clamp device 1 8a and 1 8b, and the opposite 
hand was used as the free end. 

[0044]The YAG-laser-welding mechanism 17 was used for welding, using the non- 
transferred arc 1 6a as an arc heat source for heating. Heating of the non-transferred arc 16a 

and the welding condition of the laser beam welding machine style 1 7 were made into the 
conditions listed below. 

[0045](1) arc heating method: ~ a plasma arc heating heating condition / tip diameter: ~ 2.4 
mm and plasma gas flow : 1.0 L/min and plasma gas : Distance between argon gas, a chip - 
boards : 3-mm movement speed : 3 m/min. 

[0046](2) Laser welding method: A YAG-laser-welding welding condition / speed of travel: 3 
m/min, output : 3 kW. 

[0047]Laser welding was performed changing the distance between an arc heating point and a 
laser-welding point, and the number of the numbers of stomata which carried out the opening 
on the surface of the weld zone by viewing was measured. A result is summarized in Table 1 
and shown. 

[0048] 

[Table 1] 



m. 


mm 

(A) 


(CB) 


mm 

(ffl/SOcm) 


m 




1 


0 




45 




mm 


2 


60 


1 


0 






3 


80 


1 


0 






4 


100 




0 






5 


IZO 


1 


8 






6 


80 


0 


0 






7 


80 


2 


2 






8 


80 


5 


5 







[0049]As shown in Table 1, when only laser welding was performed using the laser beam 
welding machine style 17, in conditions (test number 1) without arc heating, there were many 



occurrences of a stoma and the steel sheet surface description after welding was poor. 
[0050]On the other hand, as shown in the test number 2 - the test number 8, by performing arc 
heating using the arc torch 16 in advance of laser welding, the convex modification to the 
direction of the steel plate 15b and an opposite hand was formed in the steel plate 15a, and the 
number of stomata of the weld zone decreased substantially. Arc heating was performed to 
such an extent that the surface did not fuse in particular, and when the distance of an arc 
heating point and a laser-welding point was 3 cm or less, the number of stomata decreased 
remarkably. 

[0051](Example 2) The zinc system plating steel plate 19a of two sheets which are both 
pressed members as shown in drawing 7. 19b (the pressed member of JAC270E (alloying hot- 
dip zinc-coated carbon steel sheet).) metsuke amount: ~ 45g per one side / m^, and board 

thickness:0.7mm ~ each plane shape part (contact width: about 5 mm) To a board thickness 
direction, [ pile up and ] arc-torch (a plasma arc torch ~ not shown) above the zinc system 
plating steel plate 19a at the upstream of the direction of welding, or a laser torch ~ the 
downstream - laser torch (an YAG laser torch ~ not shown) It has arranged, respectively, and 
from the upper part, by the arc or laser, it heated, and it ranked second and laser welding of 
the zinc system plating steel plate 1 9a was carried out. 

[0052]It pressed down from the upper part lightly with a clamp device to such an extent that 
the zinc system plating steel plate 19a did not bend by 20b, the clamp device 20a to illustrate 
and. In arc heating and heating of the steel plate 19a by laser, heating conditions were 
adjusted so that the surface of the steel plate 19a might not fuse. 

[0053]The heating conditions and welding condition of the zinc system plating steel plate 19a 
were carried out as listed below. 

(1) arc heating method: ~ a non-transferred arc heating heating condition / tip diameter: - 2.4 
mm, plasma gas flow: 1.0 L/min, and plasma gas : Distance between argon gas, a chip - boards 
: 3 mm and m.ovement speed : 3 m/m.in and current : 80A. 

[0054](2) The laser-heating method: An YAG-laser heating heating condition / speed of 
travel: 3 m/min, output : 0.5 kW, focus : From a base material surface to the 3-mm upper part 
[0055](3) Laser welding method: A YAG-laser-welding welding condition / speed of travel: 3 
m/min, output : 3 kW, focus : Base material surface (1-cm back is welded from the source of 
precedence heating). 

[0056]And hot spot (an arc heating point, a laser-heating point) Laser welding was performed 
like Example 1 which mentioned above the distance between laser-welding points as 1.0 cm, 
and the number of the numbers of stomata which carried out the opening on the surface of the 
weld zone by viewing was investigated. A result is shown in Table 2. 
[0057] 
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[0058JA11, as shown in Table 2, although laser heating or the zinc system plating steel plates 
1 9a and 19b by which arc heating was carried out produced modification in the convex 
configuration at the upper part, as compared with the case of laser heating, generating of the 
stoma was controlled and the surface disposition after welding was better [ the steel plates / 
the arc heating ]. 

[0059]In explanation of an above embodiment, the case where each steel plate of two sheets 
by which laser welding is carried out was a zinc system plating steel plate was taken for the 
example. However, it may not be liniited to this gestalt, either may be a zinc system plating 



steel plate, and this invention may be a steel plate usual in another side. 

[0060]In an above embodiment and explanation of the example, the case where laser welding 

of the steel plate of two sheets was carried out was taken for the example. However, this 

invention is not limited to this gestalt, and when, carrying out laser welding of the zinc system 

plating steel plate of two sheets, and the steel plate of three sheets on which the steel plate 

was usually piled up sequentially from the laser beam exposure side for example, or also 

when carrying out laser welding of the steel plate of four or more sheets, it is included 

equally. 

[0061] 

[Effect of the Invention]Controlling the rise of a manufacturing cost as much as possible, 
when you make it put each other's two zinc system plating steel plates on details and laser 
welding is carried out to them by this invention, as explained to explanation above without 
performing embossing to a material to be welded. The lap-welding method and welding 
equipment by a laser beam of the zinc system plating steel plate which can prevent generating 
of the stoma in a weld zone certainly and easily were able to be provided. 
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[Brief Description of the Drawings] 

[Drawing l] It is an explanatory view showing typically the state where the laser beam 
welding equipment of the embodiment was seen from the weld line direction. 

[Drawing 21 It is a side view showing typically the laser beam welding equipment at the time 
of laser welding. 

[Drawing 3] It is an explanatory view showing typically the composition of the experimental 
device used for the experiment. 

[Drawing 4] It is a graph by a dial gage which shows an example of the measurement result of 

the deformation of 8. 

[Drawing 51 It is a graph which shows the shape of a pressing. 

[Drawing 61Drawing 6 (a) is an explanatory view showing typically the state where the laser 
beam welding equipment used by this example was seen from the weld line direction, and 
drawing 6 (b) is a side view showing this laser beam welding equipment typically. 
[Drawing 7] It is a graph which shows the shape of a pressing. 
[Description of Notations] 

1 Laser beam welding equipment 

2 Laser beam welding machine style 
2a laser beam 

3 Arc heating mechanism 

4a, 4b zinc system plating steel plate 
5 Crevice 

6a, 6b clamp device 
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